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The asymmetric unit of the title complex, [Sn 4 (C 4 H<)) 8 - 
(C 11 H 14 N0 2 )40 2 ], consists of two crystallographically inde- 
pendent half-molecules. The other halves are generated by 
crystallographic inversion centers. In each tetranuclear mol- 
ecule, both of the two independent Sn atoms are five- 
coordinated, with distorted trigonal-bipyramidal SnC 2 0 3 
geometries. One Sn atom is coordinated by two butyl groups, 
one O atom of the benzoate anion and two bridging O atoms, 
whereas the other Sn atom is coordinated by two butyl groups, 
two O atoms of the benzoate anions and a bridging O atom. 
All the butyl groups are equatorial with respect to the Sn0 3 
trigonal plane. Weak intramolecular C— H- ■ O hydrogen 
bonds stabilize the molecular structures. In one molecule, two 
of the butyl groups and the bridging benzoate anion are each 
disordered over two positions. 

Related literature 

For general background to and applications of the title 
complex, see: Khoo & Hazell (1999); Parvez et al. (2004); Li et 
al. (2006). For closely related structures, see: Win et al. (2008, 
2010fl,6). For the stability of the temperature controller used 
in the data collection, see: Cosier & Glazer (1986). 
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Experimental 

Crystal data 

[Sn 4 (C 4 H 9 ) 8 (C 11 H 14 N0 2 ) 4 0 2 ] 

M r = 1732.58 

Triclinic, PI 

a = 11.7394 (1) A 

b = 14.4449 (1) A 

c = 24.3248 (3) A 

a = 102.374 (1)° 

P = 90.100 (1)° 

Data collection 

Bruker SMART APEXII CCD 
area-detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
= 0.697, r max = 0.883 

Refinement 

R[F 2 > 2a(F 2 )} = 0.033 
W R(F 2 ) = 0.073 
S = 1.02 

15818 reflections 
910 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



N(C 2 H 5 ) 2 



y = 92.164 (1)° 
V = 4025.96 (7) A 3 
Z = 2 

Mo Ka radiation 
jtt = 1.28 mm -1 
T = 100 K 

0.30 x 0.22 x 0.10 mm 



52692 measured reflections 
15818 independent reflections 
13267 reflections with / > 2cr(/) 
Ri„, = 0.034 



96 restraints 

H-atom parameters constrained 
Ap max = 2.27 e A~ 3 
Ap mi „ = -1.97 e A~ 3 
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D-H 


H-A 


D-A 


D-H-A 


C2&4-H28A. 


■03A 


0.99 


2.56 


3.140 (4) 


117 


C28B-H28D- 


■03B 


0.99 


2.43 


3.065 (8) 


121 


C32A-H32B- 


■02A 


0.99 


2.47 


3.252 (5) 


136 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 
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Acta Cryst. (2011). E67, ml018-ml019 [ doi:10.1107/S1600536811025360 ] 

Octabutylbis[/'2-4-(diethylamino)benzoato- : 0'] bis [4-(diethylamino)benzoato-/<:0] di-Z^-oxido- 
tetratin(IV) 

Y.-F. Win, C.-S. Choong, S.-T. Ha, C. S. Yeap and H.-K. Fun 
Comment 

In general, there are many well-documented structures on complexes isolated from the 1 : 1 molar ratio reaction between 
diorganotin(IV) with the respective organic acids. Commonly, the resulting dimeric structure is known as the organodistan- 
noxane dimer (Khoo & Hazell, 1999; Parvez et ah, 2004; Li et al, 2006). The core geometry of the organodistannoxane 
dimer complexes consists of a centrosymmetric planar Sn202 group bonded to the exo- and endocyclic tin(IV) atom moiety 
via the bridging oxygen atoms so that the oxygen atoms are tri-coordinated (Win et ah, 2008; 2010a,£>). An exception is 
when 4-(diethylamino)benzoic acid is utilized in the synthesis to obtain the title complex. 

The asymmetric unit of the title complex consists of two crystallographically independent half-molecules, A and B (Fig. 
1). The other halves are generated by crystallographic inversion centers (Fig. 2). Similar to previous structures (Win et 
ah, 2008; 2010a,Z>), both Sn atoms in each molecule are five-coordinated in distorted trigonal-bipyramidal geometries but 
their coordination environments are different. The Snl atom is coordinated by two butyl groups in equatorial positions, 
an O atom of the monodentate benzoate anion, an O atom of the bridging benzoate anion and one oxido-bridged O atom 
whereas the Sn2 atom is coordinated by two butyl groups in equatorial positions, an O atom of the bridging benzoate anion 
and two oxido-bridged O atoms. Weak intramolecular C28A—H28A - 03 A, C28B— H28D-03B andC32A— H32B 02A 
hydrogen bonds (Table 1) stabilize the molecular structures. There is no significant intermolecular hydrogen bond observed. 

Experimental 

The title complex was obtained by heating under reflux a 1:1 molar mixture of dibutyltin(IV) oxide (0.50 g, 2 mmole) and 
4-(diethylamino)benzoic acid (0.39 g, 2 mmole) in ethanol (50 ml) for two hours. A clear transparent solution was isolated 
by filtration and kept in a bottle. After five days, colourless crystals (2.96 g, 85.3% yield) were collected. Melting point: 
208.3-209.9 °C. Analysis forC7 6 H 12 8N40ioSn4:C, 52.78; H, 7.07; N, 3.19; Sn, 27.37%. Calculated for C7 6 H 1 2 8 N 4 0 1 oSn4: 

C, 52.68; H, 7.45; N, 3.23; Sn, 27.41%. FTIR as KBr disc (cm" 1 ): v(C— H) aromatic 3082, 3052; v(C — H) saturated 2957, 
2925, 2869; v(COO) as 1604, 1576; v(COO) s 1350, 1394; v(C — N) 1269, v(Sn— O— Sn) 634, v(Sn— C) 548, v(Sn— O) 468. 

^-NMR (p.p.m.) (CDC1 3 ): 5: benzene protons 6.66 (d, 6.9 Hz, 8H); 7.91 (d, 7.3 Hz, 8H); butyl, CH 3 0.88 (t, 7.3 Hz, 24H); 

CH 2 1.37-1.41 (m, 16H); CH 2 1.57-1.74 (m, 32H); N-(CH 2 CH 3 ) 2 1.23 (t, 6.5 Hz, 24H); 3.44 (q, 6.8 Hz, 16H). 13 C-NMR 
(p.p.m.) (CDCI3): 5: benzene carbons 110.43, 120.03, 132.36, 150.78; butyl 14.09, 26.83,27.13,27.27, 27.42, 27.90, 28.45; 

N-(CH 2 CH 3 ) 2 12.95, 44.87; COO 173.44. 119 Sn-NMR (p.p.m.) (CDCI3): 5: -171.65, -221.43. 
Refinement 

All hydrogen atoms were positioned geomatrically [C-H = 0.95-0.99 A] and refined using a riding model, with (7i S0 (H) 
= 1.2 or 1.5 U e n(C). A rotating-group model were applied for methyl groups. The same U[\ parameters were used 
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for atom pairs C34A/C35A, C36B/C36Y, C37B C37Y, C38B/C38Y and 03B/03Y. The C23B-C24B-C25B-C26B and 
C23Y-C24Y-C25Y-C26Y butyl chains were subjected to rigid bond and similarity restraints. For molecule B, two 
of the butyl groups are disordered over two positions with a refined site-occupancies ratio of 0.665 (7):0.335 (7) and 
0.780 (5):0.220 (5), respectively. One of the O atoms of the bridging benzoate anion is disorderd over two positions with 
refined site-occupancy ratio of 0.780 (15):0.220 (15). The maximum and minimum residual electron density peaks of 2.27 

and -1.97 e° A" 3 are located 0.05 A and 0.09 A from atoms C35A and C34A, respectively. Fifteen outliners, (0 0 2), (-11 
12 2), (-13 12 2), (-12 11 2), (7 16 4), (-11 13 2), (-11 11 2), (2 19 4), (0 -1 1), (1 6 29), (-14 11 2), (0 1 1), (7 17 4), (-9 
1 1) and (14 10 0) were omitted. 



Figures 




Fig. 1. The asymmetric unit of the title compound, with 50% probability ellipsoids for non-H 
atoms. All disorder components are shown. 



Fig. 2. One of the two whole molecules of title compound, with 50% probability ellipsoids for 
non-H atoms. [Symmetry code A) -x+1, -y+2, -z.] 



Octabutylbis[u2-4-(diethylamino)benzoato-K 0:0']bis[4- (diethylamino)benzoato-KO]di-U3-oxido-tetratin(IV) 



Crystal data 

[Sn^C^MCnH^O^Od 
M,-= 1732.58 

Triclinic, PI 
Hall symbol: -P 1 
a = 11.7394 (1) A 
b= 14.4449 (1) A 
c = 24.3248 (3) A 
a = 102.374 (1)° 
(3 = 90.100 (1)° 
y = 92.164 (l)° 

V= 4025.96 (7) A 3 



-3 



Z = 2 

P(000) = 1784 
D x = 1.429 Mgrrf 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 9838 reflections 
6 = 2.2-30.1° 

|i = 1 .28 mm 1 
T= 100 K 
Block, colourless 
0.30 x 0.22 x 0.10 mm 



Data collection 

Bruker SMART APEXII CCD area-detector 
diffractometer 

Radiation source: fine- focus sealed tube 



15818 independent reflections 
13267 reflections with I > 2a(I) 
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graphite i?int = 0.034 

cp and co scans 9 max = 26.0°, 9 m i n = 0.9° 
Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 

r min = 0.697, T max = 0.883 jfc = -i7_»i 7 

52692 measured reflections / = -30— >28 



h = -14-»13 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.033 
wR(F 2 ) = 0.073 
S= 1.02 

15818 reflections 
910 parameters 
96 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = \I[o\f 2 ) + (0.0261.P) 2 + 6.8533P] 

where P = (F D 2 + 2F 2 )/3 

(A/o) max = 0.002 

Apmax = 2.27 e A~ 3 
Ap mi „ = -1.97eA" 3 



Special details 

Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat (Cosier & 
Glazer, 1986) operating at 100.0 (1) K. 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F 2 , convention- 
al ic-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement, ic-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


II- *ITJ 
^iso ' ^eq 


SnlA 


0.478986 (18) 


0.809151 (15) 


0.055867 (9) 


0.01723 (6) 


Sn2A 


0.391885 (18) 


1.045239 (15) 


0.040096 (9) 


0.01598 (6) 


OlA 


0.35629 (19) 


0.76271 (16) 


0.13734 (10) 


0.0236 (5) 


02A 


0.36192 (19) 


0.89993 (15) 


0.11042 (9) 


0.0193 (5) 


03A 


0.59208 (19) 


0.72863 (16) 


-0.00960 (10) 


0.0261 (5) 


04A 


0.50617 (18) 


0.92753 (14) 


0.02312 (9) 


0.0178 (5) 


05A 


0.71510 (19) 


0.82851 (15) 


-0.03965 (10) 


0.0231 (5) 


N1A 


-0.0066 (2) 


0.9869 (2) 


0.30775 (12) 


0.0251 (7) 


N2A 


0.9622 (2) 


0.43136 (19) 


-0.11082 (12) 


0.0241 (6) 


CIA 


0.3217(3) 


0.8447 (2) 


0.14233 (13) 


0.0188 (7) 
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C37Y 0.044(3) 0.038(3) 0.030(3) 0.011 (2) 0.014(2) 0.003 (2) 

C38Y 0.059 (7) 0.041 (3) 0.044 (3) 0.006 (6) 0.022 (5) 0.016 (2) 



Geometric parameters (A, °) 



C_ 1 A t \ A A 

bnlA — U4A 


2.050 (2) 


U3B — C12B 


1.263 (5) 


C~ 1 A /^T7 A 

snl A — C2 / A 


2.128 (3) 


U3 Y — C12rs 


1.259 (15) 


SnlA — C23A 


2.150 (4) 


04B— Sn2B" 


2.033 (2) 


SnlA— 02A 


2.183 (2) 


05B— C12B 


1.257 (4) 


SnlA — 03 A 


2.232 (2) 


05B— Sn2B" 


2.210 (2) 


Sn2A— 04A' 


2.045 (2) 


NIB— C5B 


1.370 (4) 


Sn2A— C35A 


2.132 (4) 


NIB— C10B 


1.458 (4) 


Sn2A— C31A 


2.135 (3) 


NIB— C8B 


1.465 (4) 


Sn2A— 04A 


2.176 (2) 


N2B — C16B 


1.371 (4) 


Sn2A— 05A' 


2.255 (2) 


N2B — C21B 


1.462 (5) 


OlA— CIA 


1.248 (4) 


N2B — C19B 


1.469 (5) 


02A— CIA 


1.304 (4) 


CIB— C2B 


1.480 (5) 


03A— C12A 


1.266 (4) 


C2B— C3B 


1.389 (5) 


04A— Sn2A' 


2.045 (2) 


C2B— C7B 


1.394 (5) 


05A— C12A 


1.274 (4) 


C3B— C4B 


1.373 (5) 


05A — Sn2A' 


2.255 (2) 


C3B— H3BA 


0.9500 


N1A — C5A 


1.370 (4) 


C4B — C5B 


1.410 (5) 


N1A — C10A 


1.464 (4) 


C4B — H4BA 


0.9500 


N1A — C8A 


1.464 (4) 


C5B — C6B 


1.413 (5) 


N2A — C16A 


1.373 (4) 


C6B — C7B 


1.375 (5) 


N2A — C19A 


1.455 (4) 


C6B — H6BA 


0.9500 


N2A — C21A 


1.460 (4) 


C7B — H7BA 


0.9500 


CIA — C2A 


1.478 (5) 


C8B — C9B 


1.515 (6) 


C2A — C7A 


1.393 (5) 


C8B — H8BA 


0.9900 


C2A — C3A 


1.405 (4) 


C8B — H8BB 


0.9900 


C3A — C4A 


1.369 (5) 


C9B — H9BA 


0.9800 


C3A — H3AA 


0.9500 


C9B — H9BB 


0.9800 


C4A — C5A 


1.412 (5) 


C9B — H9BC 


0.9800 


C4A — H4AA 


0.9500 


C10B — CUB 


1.527 (5) 


C5A — C6A 


1.415 (5) 


CI 0B — H10C 


0.9900 


C6A — C7A 


1.377 (5) 


CI 0B — H10D 


0.9900 


C6A — H6AA 


0.9500 


CUB — H11D 


0.9800 


C7A — H7AA 


0.9500 


cub — hue 


0.9800 


C8A— C9A 


1.518(5) 


CUB— H11F 


0.9800 


C8A— H8AA 


0.9900 


C12B— C13B 


1.483 (4) 


C8A— H8AB 


0.9900 


C13B— C14B 


1.386 (5) 


C9A— H9AA 


0.9800 


C13B— C18B 


1.395 (5) 


C9A— H9AB 


0.9800 


C14B— C15B 


1.374 (5) 


C9A— H9AC 


0.9800 


C14B— H14B 


0.9500 


C10A— C11A 


1.517 (5) 


C15B— C16B 


1.414 (5) 


CI OA— H10A 


0.9900 


C15B— H15B 


0.9500 


CI OA— HI OB 


0.9900 


C16B— C17B 


1.406 (5) 


C11A— H11A 


0.9800 


C17B— C18B 


1.375 (4) 



sup-11 



supplementary materials 



pi 1 a ill i n 

CI 1A — HI IB 


U.yoUU 


/—ill* T T 1 1 P 

CI 1A — HI 1C 


0.9800 


pita nil a 

C 1 ZA — C 1 3 A 


1 A "7A i A \ 

1.4 /y (4) 


Z" 1 1 T A Z" 1 1 A A 

CI 3 A — C14A 


1 1C\C / A\ 

1.395 (4) 


Z" 1 1 T A no A 

C 1 3 A — C 1 oA 


1.4UU (4) 


ru A pic A 

C 1 4 A — C 1 j A 


1.3 lb (j ) 


P 1 A A I I 1 A \ 

C14A — H14A 


U.95UU 


PK A piiC A 

CI jA — CloA 


1.412 (5) 


P 1 C A I I 1 C A 

C 1 J A — hi 1 j A 


U.95UU 


/""M <C A PITA 

CloA — CI /A 


1 ,1AO 

1.4U8 (5) 


P17A piOA 

CI /A — CloA 


1.3 /8 (5) 


pita un A 
CI /A — HI /A 


A ACAA 

u.ysuu 


piQA TJ1 O A 

C 1 oA — H 1 o A 


A A£AA 

u.ysuu 


PinA p^a a 
C 1 y A — CZUA 


1 C 1 A f £\ 

1.514 (0) 


PIQA ITIQ A 

C 1 VA — H i y A 


A qqaa 

u.yyuu 


pi n a TT1 HTJ 

C19A — H19B 


A (in/in 

u.yyuu 


pth a inn a 
CZUA — HZUA 


A AOAA 

u.ysuu 


CZUA — HZUB 


o.ysoo 


pia a mn/" 1 
CZUA — HZUC 


a aoaa 

u.ysuu 


PT 1 a pio A 

CZ1A — CZZA 


1.521 (5) 


PO 1 A TIT 1 A 

CZ 1 A — HZ 1 A 


A QQAA 

u.yyuu 


po i a rn 1 i) 
CZ1A — HZ IB 


a aaaa 

u.yyuu 


/"'TT A 1 ITT A 

CZZA — HZZA 


a aoaa 

u.ysuu 


pt) a i mi) 
CZZA — HZZB 


A AOAA 

u.ysuu 


pt t a imp 
CZZA — HZZC 


A AOAA 

u.ysuu 


PO ~y a PT /I A 

CZ3A — CZ4A 


1 /too /c\ 
1.466 (5) 


PT "I A I I T D A 

CZ3A — HZ3A 


A AAAA 

u.yyuu 


PO -) a I ni r 

CZ3A — HZ3b 


A AAAA 

u.yyuu 


PT yi a PTC A 

CZ4A — CZjA 


1.550 (0) 


PT A A I I -V 1 A 

CZ4A — HZ4A 


A AAAA 

u.yyuu 


PT /( A UO/1D 

CZ4A — HZ4B 


A AAAA 

u.yyuu 


PT c a P T a 

CZjA — CZoA 


1 AHZ ( £\ 

1.4 /5 (0) 


ptc a i i ") c a 
CZjA — HZjA 


A QQAA 

u.yyuu 


PTC A UTCD 

CZjA — HZjB 


A AAAA 

u.yyuu 


PT £ a in/: a 
CZoA — HZoA 


A AOAA 

u.ysuu 


PT A A TTT/TD 

CZoA — HZoB 


A AOAA 

u.ysuu 


PO /T A TTT/TP 

CZoA — HZoC 


A AOAA 

u.ysuu 


pn A PTO A 

CZ / A — CZoA 


1.520 (5) 


pT "7 A I IT"7 A 

CZ /A — HZ /A 


A AAAA 

u.yyuu 


PO -7 A T_TT*7TD 

CZ /A — HZ /B 


A AAAA 

u.yyuu 


POO A PTiD A 

CZ o A — CZy A 


1.52/ (4) 


pt o a i no a 
CZoA — HZoA 


A AAAA 

u.yyuu 


pto a I nun 
CZ o A — HZ o B 


A AAAA 

u.yyuu 


C29A— C30A 


1.513 (5) 


C29A— H29A 


0.9900 


C29A— H29B 


0.9900 


C30A— H30A 


0.9800 


C30A— H30B 


0.9800 


C30A— H30C 


0.9800 



PI "7 ID I I 1 "7 ID 

CI/ B — H 1 / B 


A A£AA 

U.95UU 


( • i qtd 1 1 1 on 

CloB — HloB 


A ACAA 

U.95UU 


p 1 (ID PT/DTD 

ClvB — CZUB 


1 £aa i a\ 
1.5U9 (0) 


P 1 QD IT 1 QP 

ciyB — Hiyc 


A QQAA 

u.yyuu 


C19B — Hiyu 


A AAAA 

u.yyuu 


CZUB — HZUL) 


A AOAA 

u.ysuu 


pi/id i n/ic 
CZUB — HZUb 


A AOAA 

u.ysuu 


PI/ID TJT/DTT 

CZUB — HZUr 


A AOAA 

u.ysuu 


P T 1 ID PTTTD 

CZ1B — CZZB 


1.513 (5) 


PT 1 D I IT 1 p 

CZ 1 B — HZ 1 C 


A QQAA 

u.yyuu 


PT i r> I it 1 FD 

CZ 1 B — HZ 1 D 


A AAAA 

u.yyuu 


/'Tin 1 1 T T FD 

CZZB — HZZL) 


A AOAA 

u.ysuu 


P T T D TJTTTT 

CZZB — HZZb 


A AOAA 

u.ysuu 


P T T D TJTTTT 

CZZB — HZZr 


A AOAA 

u.ysuu 


PTTTD P T ,-1 ID 

CZ3B — C24B 


1 CAA in\ 

1.50y (7) 


ptj n i m D 
CZ3B — HZ3B 


A AAAA 

u.yyuu 


P T D I) TJTTTT 

CZ3B — HZ3r 


A AAAA 

u.yyuu 


P T 1 I) PTCTD 

CZ4B — CZjB 


i c A c tn\ 
1.545 (/) 


p t 1 id 1 1 t 1 p 
CZ4B — HZ4C 


A AAAA 

u.yyuu 


P T 1 I) I I T 1 FD 

CZ4B — HZ4L) 


A AAAA 

u.yyuu 


/ 'Trn PT/^TD 

CZjB — CZoB 


1 CIA ZO\ 

1.53U (8) 


ptctd i t tcp 
CZjB — HZjC 


A QQAA 

u.yyuu 


/"^TCTD I I T C T~D 

CZjB — HZjL) 


A AAAA 

u.yyuu 


/ 'T/'. D I I T T~D 

CZoB — HZoL) 


A AOAA 

u.ysuu 


/ • -> /c n i n/ r 
CZoB — HZob 


A AOAA 

u.ysuu 


CZoB — HZor 


A AOAA 

u.ysuu 


CZ3 Y — CZ4 Y 


1 C 1 A {*\ 1\ 

1.514 (13) 


p ~> \/ i n i / • 
CZ3 Y — HZ3C 


A AAAA 

u.yyuu 


{ •-)") \/ i inn 
CZ3 Y — HZ3L) 


A AAAA 

u.yyuu 


P1/IV PTC\7 

CZ4 Y — CZj Y 


1 CIA { 1 1\ 

1.53y (13) 


pt /i \/ i n , i r 
CZ4 Y — HZ4b 


A AAAA 

u.yyuu 


PT /I \7 1 1 T 1 ET 

CZ4 Y — HZ4r 


A AAAA 

u.yyuu 


CZj Y — CZo Y 


1.52y (15) 


phv i ncc 

CZj Y — HZ Jb 


A QQAA 

u.yyuu 


p^fV TJTCTT 

CZj Y — HZjr 


A AAAA 

u.yyuu 


PO/TV I IT/./'" 

CZo Y — HZoO 


A AOAA 

u.ysuu 


p -v /C \/ I I T I I 

CZo Y — HZoH 


A AOAA 

u.ysuu 


PO/TV TJT/^T 

CZo Y — HZol 


A AOAA 

u.ysuu 


P T "7 O PTOTD 

CZ /B — CZoB 


1.5U4 (5) 


CZ /B — HZ /C 


A QQAA 

u.yyuu 


/'nn I I T "7 FD 

CZ / B — HZ / L) 


A AAAA 

u.yyuu 


/'"TCI) PT1DTD 

CZoB — CZyB 


1 ZAA 

1.544 (5) 


/ 'Ton rnor 1 

CZoB — HZoC 


A AAAA 

u.yyuu 


C28B— H28D 


0.9900 


C29B— C30B 


1.518 (6) 


C29B— H29C 


0.9900 


C29B— H29D 


0.9900 


C30B— H30D 


0.9800 


C30B— H30E 


0.9800 



sup-12 



supplementary materials 



f^i 1 a no a 
C3 1A — C3ZA 


1 ACiZ /c\ 
1.493 (3) 


( '"i i a i n i a 

C3 1A — hlilA 


u.yyuu 


( • 1 1 A TTQ 1 /"I 

C31A — hlilC 


a nnnn 

u.yyuu 


C3ZA — C33A 


1.335 {0) 


/^T> A i m A 

C3ZA — hlizA 


U.yyUU 


nil a ulID 

C3ZA — hliZB 


a oaaa 


C33A — C34A 


1 A AH (£\ 

1.44/ [O) 


C33A — hl33A 


u.yyuu 


C33A — hl33B 


u.yyuu 


(^~) A A TTQ A A 

C34A — hl34A 


A AOAA 

u.youu 


f^1A A III 1 1) 

C34A — rl34r> 


A QQAA 

u.y&uu 


C34A — hl34C 


A AOAA 

u.youu 


CI r \ ('"If-. A 

C3 j A — C3oA 


1 en 

1.3Z1 p) 


C33A — hl33A 


A AAAA 

u.yyuu 


pit a i n rr\ 
C33A — hl33D 


A AAAA 

u.yyuu 


C3oA — C3 / A 


1.331 (4) 


/^Q C A II") /; a 

C3oA — hl3oA 


A AAAA 

u.yyuu 


C3oA — hl3oB 


A AAAA 

u.yyuu 


C37A — C38A 


1 CI 1 SC\ 

1.521 (5) 


p^^ a TTQ *7 A 

C3 /A — hl3 /A 


A AAAA 

u.yyuu 


C3 /A — ti3 Id 


A AAAA 

u.yyuu 


f~^1 O A I I ~) o A 

C3oA — hl3oA 


A AOAA 

u.y&uu 


rio a i n y i) 
C3oA — hl3or> 


A QOAA 

u.ysuu 


C3oA — hl3oC 


A AOAA 

u.youu 


1 ID / ~» 1 I) 

bnlr> — <J4r> 


1 A/1 C 

Z.U43 (ZJ 






SnlB — C23B 


2.135 (5) 


SnlB — C27B 


2.135 (4) 


SnlB — 02B 


2.183 (2) 


SnlB— 03Y 


2.268(15) 


SnlB— 03B 


2.273 (4) 


Sn2B — 04B" 


2.033 (2) 


Sn2B— C31B 


2.130 (3) 


Sn2B— C35B 


2.134 (4) 


Sn2B— 04B 


2.183 (2) 


Sn2B— 05B" 


2.210 (2) 


OIB— CIB 


1.245 (4) 


02B— CIB 


1.305 (4) 


04A— SnlA— C27A 


109.30 (11) 


04A— SnlA— C23A 


105.41 (12) 


C27A— SnlA— C23A 


144.73 (14) 


04A— SnlA— 02A 


82.88 (8) 


C27A— SnlA— 02A 


95.25 (11) 


C23A— SnlA— 02A 


95.04 (12) 


04A— SnlA— 03A 


89.76 (8) 


C27A— SnlA— 03A 


82.95 (11) 


C23A— SnlA— 03 A 


91.20(13) 



C3UB — hl3Ur 


0.9o00 


C31B — C3ZB 


1.522 (5) 


f^l 1 D TJI 1 T3 

C31B — hl31r> 


o.yyoo 


C31B — hl31L) 


o.yyoo 


C3ZB — C33B 


1.523 (5) 


C3ZB — hl3ZC 


o.yyoo 


C3ZB — hl3ZL) 


o.yyoo 


C33B — C34B 


1.531 (5) 


C33B — hl33C 


o.yyoo 


C33r> — hl33D 


u.yyuu 


C34B — hl34L) 


u.ysuu 


C34B — hl34b 


u.youu 


C34B — hl34r 


u.ysuu 


C33B — C3ol5 


1.481 (0) 


C33r> — C3o Y 


1 .5 10 (1 /J 


/'"TCI) I n CD 

C33B — hl33l5 


u.yyuu 


/'"TCI) i iir/' 

C33B — hl33C 


A AAAA 

u.yyuu 


/ • -) r n TJICf 

C33B — hl33b 


a a/:aa 

u.youu 


piCTj TJ1 CT7 


A QCQQ 

u.y_>yy 


C3ol5 — C3 /B 


1 CIO 1 £\ 

1.536 (0) 


C3ol3 — hl33b 


A O 1 O 1 

U.slsl 


C3oB — hl3oC 


A AAAA 

u.yyuu 


C3ol3 — hl3oL) 


A AAAA 

u.yyuu 


C3 /r> — C3or> 


1.5U4 (16) 


/ • "J "7 T) I I "J -7 /" ' 

C3 /B — hl3 /C 


A AAAA 

u.yyuu 


tj / r5 — lid I D 


H Q AAA 

u.yyuu 


V. - / {' I J 1 1 .7017 


0.9800 


C38B — H38E 


0.9800 


C38B — H38F 


0.9800 


C36Y— C37Y 


1.542 (16) 


C36Y— H36E 


0.9900 


C36Y— H36F 


0.9900 


C37Y— C38Y 


1.48 (3) 


C37Y— H37E 


0.9900 


C37Y— H37F 


0.9900 


C38Y— H38G 


0.9800 


C38Y— H38H 


0.9800 


C38Y— H38I 


0.9800 


04B— Sn2B— 05B" 


167.73 (9) 


CIB— 02B— SnlB 


100.21 (19) 


C12B— 03B— SnlB 


133.3 (4) 


C12B— 03Y— SnlB 


134.0 (12) 


Sn2B"— 04B— SnlB 


132.96 (10) 


Sn2B"— 04B— Sn2B 


104.08 (9) 


SnlB— 04B— Sn2B 


122.58 (10) 


C12B— 05B— Sn2B" 


136.2 (2) 


C5B— NIB— CI 0B 


122.5 (3) 



sup-13 



supplementary materials 



02A— SnlA— 03A 


171.40 (8) 


C5B— NIB— C8B 


122.0 (3) 


04A'— Sn2A— C35A 


116.90(13) 


CI OB— NIB— C8B 


115.3 (3) 


04A'— Sn2A— C31A 


112.62 (12) 


C16B— N2B— C21B 


121.7 (3) 


C35A— Sn2A— C31A 


129.62 (15) 


C16B— N2B— C19B 


121.4 (3) 


04A'— Sn2A— 04A 


75.58 (9) 


C21B— N2B— C19B 


116.7 (3) 


C35A— Sn2A— 04A 


97.68 (13) 


OIB— C1B— 02B 


120.1 (3) 


C31A— Sn2A— 04A 


102.88 (12) 


0 1 B — C 1 B — C2B 


121.6 (3) 


04A'— Sn2A— 05A' 


92.91 (8) 


02B — C 1 B — C2B 


118.3 (3) 


C35A— Sn2A— 05A' 


84.08(13) 


C3B— C2B— C7B 


117.7 (3) 


C31A— Sn2A— 05A' 


84.82 (12) 


C3B— C2B— C1B 


119.4 (3) 


04A— Sn2A— 05A' 


167.91 (8) 


C7B— C2B— C1B 


122.8 (3) 


CIA— 02 A— SnlA 


102.72 (19) 


C4B— C3B— C2B 


121.3 (3) 


C12A— 03A— SnlA 


135.4 (2) 


C4B— C3B— H3BA 


119.3 


Sn2A'— 04A— SnlA 


132.46 (11) 


C2B— C3B— H3BA 


119.3 


Sn2A' — 04A — Sn2A 


104.42 (9) 


C3B— C4B— C5B 


121.8 (3) 


SnlA — 04A — Sn2A 


121.83 (10) 


C3B — C4B — H4BA 


119.1 


PI O A P.C A C~0 A 1 

C 1 2 A — O 5 A — SnzA 


1 70 fi, (7\ 


PSR P4R H4RA 

V JD V ill 1 1 r 1 » . \ 


110 1 

117.1 


PC A Ml A 

C5 A — JN 1 A — C 1 U A 


121.y (3) 


XHD PCD p A D 

JN IB — C5B — C4B 


101 0 
ili.l (3 ) 


PC A Ml A pg* 

CjA — JN 1 A — C6A 


1 OO C /"J A 

122.3 (3 ) 


M1 D PCD P/n 

JN lr> — CjB — CoB 


1 00 n (i\ 
ill. U (i ) 


pint Ml A PO A 

C1UA — JN 1A — C8A 


11c C I1\ 

115.5 (3) 


/ ' 1(1 PCD / ■ /. I ) 

C4B — C5B — CoB 


110.2 (3) 


pi/:a mi a n n a 
C 1 D A — JN 2 A — C 1 9 A 


122.U (3) 


P"7D / ■ / I ) PCD 

C ID — CoB — C5B 


101 1 ti\ 
121.3 (3) 


p 1 /; a mi a ni a 
C 1 0 A — JN 2 A — C2 1 A 


121.6 (3) 


pod p/;d u/:d a 
C ID — CoB — HoBA 


1 1 n a 

ny.4 


piflA MO A ni A 

C 1 V A — JN 2 A — C2 1 A 


11/: 1 n\ 
llo.l (3) 


pcd p/:d u/;d a 
C5B — CoB — HoBA 


1 1 n a 

ny.4 


p 1 A PI A PO A 

OlA — CIA — U2A 


1 OA C /I \ 

12U.5 (3) 


/ ■ /. I ) P"7D POD 

CoB — C Id — C2B 


101 /C 
121.0 (3) 


P 1 A P 1 A PO A 

Ol A — CIA — C2A 


101 C /"0\ 

121.5 (3) 


p/:d pod hid a 
CoB — C ID — ti IDA 


1 1 n 0 

1 iy.2 


PO A P 1 a n A 

U2 A — C 1 A — C2 A 


1 1 O n /1\ 

116.U (3) 


pod pod 1 no A 
C2B — C ID — ti IdA 


1 1 n 0 

ny.2 


PO A PO A PI A 

C / A — C2A — C3 A 


in 0 rt\ 
11 /.2 (3) 


M1D POD PUD 

JN IB — C8B — C9B 


lion /i\ 
112.U (3) 


PO A r"i A pi A 
C / A — C2 A — C 1 A 


100 /; 
122.0 (3) 


Ml D POD UODA 

JN IB — C8B — H6BA 


1 nn 0 

iuy.2 


pi a n a n a 
C3 A — C2 A — C 1 A 


1 on 0 fi\ 
llV.l (3) 


PnD POD HOD A 

CyB — C8B — H6BA 


1 nn 0 

iuy.2 


p/i a n a n a 
C4A — C3A — C2A 


10 1 £. 11 \ 

121.0 (3) 


M1D POD UODD 

JN IB — C8B — H6BB 


1 nn 0 

iuy.2 


P/1 A n A uo A A 

C4A — C3A — H3AA 


lino 

1 iy.2 


PnD POD UODD 

CyB — C8B — H6BB 


1 nn 0 

iuy.2 


n a n a in a a 
C2A — C3A — H3AA 


1 1 n 0 

1 iy.2 


nnn A POD UODD 

H6BA — C8B — H6BB 


1 no n 

iu/.y 


PI A P/1 A pr A 

C3A — C4A — C5A 


10 1 A I1\ 

121.4 (3) 


pod pnD unD A 
C8B — CyB — HyBA 


1 nn c 

iuy.5 


PO A P/1 A U/1 A A 

C3A — C4A — H4AA 


1 1 n i 

ny.3 


pod pnD unDD 
C8B — CyB — HyBB 


1 nn c 

iuy.5 


PC A P/1 A TJ A A A 

CjA — C4A — H4AA 


1 1 n i 

ny.3 


nftn A PnD UnDD 

HyBA — CyB — HyBB 


1 nn c 

iuy.5 


XT 1 A p:A P(| a 

JN 1 A — C5A — C4A 


10 1 0 

121.6 (3) 


pod pnD 1 nil)/ ■ 
C8B — CyB — HyBC 


1 nn c 

iuy.5 


mia p:a p/: a 
JN 1 A — C5A — CoA 


101 i 
121.3 (3) 


nftn a pnD unDP 

HyBA — cyB — HyBC 


1 nn c 

iuy.5 


P/1 A PC A P/; A 

C4A — C5A — CoA 


iio.y (3) 


unDD pnD unDP 

HyBB — cyB — HyBC 


1 nn c 

iuy.5 


PO A P/: A PC A 

C / A — CoA — CD A 


1 on 0 fi\ 
12U.6 (3) 


M 1 D P 1 flD P 1 1 D 

JN 1 B — C 1 UB — C 1 1 B 


lion /"3\ 
112.y (i) 


PO a p/; a u/: A A 
C / A — CoA — HoAA 


1 in £ 

ny.o 


MID PldD uinp 

JN 1 B — C 1 UB — ti 1 UC 


1 nn n 

luy.u 


PC a p/; a u/: A A 
C5A — CoA — HoAA 


1 1(1 /; 

ny.o 


pi id pidn uinp 
C 1 1 B — C 1 UB — ti 1 UC 


1 nn n 

luy.u 


C6A— C7A— C2A 


122.1 (3) 


NIB— CI OB— HI OD 


109.0 


C6A— C7A— H7AA 


119.0 


CUB— C10B— H10D 


109.0 


C2A— C7A— H7AA 


119.0 


H10C— CI OB— H10D 


107.8 


N1A — C8A — C9A 


112.6(3) 


C10B— CUB— HI ID 


109.5 


N1A— C8A— H8AA 


109.1 


C10B— CUB— HUE 


109.5 


C9A— C8A— H8AA 


109.1 


H11D— CUB— HUE 


109.5 



sup-14 



supplementary materials 



\ri A PQ A TJO AD 

IN 1 A — C8A — HsAd 


1 AA 1 


P 1 PiD P 1 1 D 

C1UB — C11B- 


U 1 1 IT 

— HI lr 


1 An c 


pn A PO A UO A D 

C9A — C8A — HsAd 


1 AA 1 


H11D— C11B- 


-HI IF 


1 nn c 


UO A A pq A UQ A d 

HsAA — C8A — HsAd 


1 a*7 o 


H11E— C11B- 


-H11F 


1 nn c 


pq a pn a un a a 
C8A — C9A — HVAA 




05B— C12B- 


-03Y 


1 1 £. n 
llO.U (6) 


po a pn a un a d 
C8A — CVA — HyAB 


1 AA £ 


05B— C12B- 


-03B 


123. / (i) 


un a a pn a un a d 
HVAA — CyA — HyAB 


1 AA £ 


05B— C12B- 


-C13B 


1 1 o o n\ 
116.6 (i) 


pq a pn a un a / ■ 
C8A — CVA — HyAC 


iuy.3 


03 Y— C12B— C13B 


1 1 O C /OA 

116. D (8) 


un a a pn a un a / ■ 
HVAA — CVA — HyAC 


iuy.D 


03B CI 2B— 


-C13B 


1 1 H A f1\ 

11 1 A (3) 


un a i j pn a un a i ' 
HyAB — CVA — HyAC 


1 nn ^ 

iuy.D 


C14R CHR- 


— C18B 


inn n\ 
11/./ (i) 


M 1A n/lA p| 1 * 

IN 1A — CI OA — CI 1 A 


113.1 (3) 




— C12B 


111 a n\ 
121.4 (i) 


\T1 A pin* U|(1A 

IN 1 A — C 1 UA — H 1 UA 


1 aa a 

luy.u 


C18B C13B- 


— C12B 


1 in n ii \ 
12U.y (i) 


PI 1 A PIAt II 1 A » 

CI 1 A — C1UA — H1UA 


1 AA A 

luy.u 


ri C14B- 


— C13B 


122. U (i) 


\T1 A PI A A TJ1 

IN 1 A — C 1 UA — H 1 UB 


1 AA A 

luy.u 


C1 5R C14R- 


— H14B 


1 1 n n 

i iy.u 


pi 1 A P1AA Tji on 

CI 1 A — C1UA — H1UB 


1 AA A 

luy.u 


CHR C14R- 

V 1 - / 1 J V 1 1 1^ 


— H14B 


1 1 n n 

ny.u 


Tjin a pinA ui nD 
H1UA — C1UA — H1UB 


1 A*7 O 
1U /.G 


v i i i -J v i w' i _* 


— C16B 


1 in i 
12U. / (i) 


P1AA PI 1 A ill 1 A 

C1UA — CI 1 A — HI 1A 


1 AA £ 


C14R CI 5R- 


— H15B 


i in £ 

iiy.o 


P1P|A P| 1 A Tji in 

C1UA — CI 1 A — HI IB 


1 AA £ 




— H15B 


i in £ 

i ly.o 


UI 1 A p| 1 A ui ID 

HI 1 A — CI 1A — HI IB 


1 AA £ 

iuy.D 


N2R CI 6R— 


-C17B 


11 1 O /"3\ 

121.8 (i) 


PI n A pi 1 * ui IP 

C1UA — CI 1 A — HI 1C 


1 AA £ 


N2R CI 6R— 

1 1 r il f V. 1 V ' 1 _/ 


-C15B 


111 A /"3\ 

121.4 (i) 


mi A p| i * U11P 

HI 1 A — CI 1A — HI 1C 


1 AA £ 

iuy.D 


C 1 7R r 1 fiR- 


— C15B 


110.8 (i) 


ui id pi i a mip 
HI IB — CI 1A — HI 1C 


1 AA £ 


C18R C17R- 


— C16B 


111 c il \ 

121.5 (i) 


P.1 A PITA P.C A 

U3 A — C 1 2A — Co A 


123.4 (3) 


r 1 8R C 1 7R- 


— H17B 


i i n i 

ny.2 


P.1 A PITA pn A 

U3 A — C 1 2A — C 1 3 A 


117.3 (3) 


C16R C17R- 


— H17B 


1 1 n i 

i iy.2 


aca pita pn a 
Co A — C 1 2A — C 1 3 A 


1 1(1 ^ 

liy.4 (i) 


C 1 7R r 1 8R- 


— C13B 


in i ii\ 
III. 2 (i) 


pi A A pn A P10A 

C 1 4 A — C 1 3 A — C 1 8 A 


I 1 1 <C S1\ 

II /.0 (3) 


C 1 7R r 1 8R- 


— H18B 


i in a 

ny.4 


pi A a pn a pn a 
C 1 4 A — C 1 3 A — C 1 Z A 


no Pi /1\ 

1ZZ.U (3 J 


CHR C18R- 


— H18B 


1 1 n a 

ny.4 


P10A pn A pn a 

C 1 8 A — C 1 3 A — C 1 Z A 


1 in A /1\ 

12U.4 (3) 


N2R T19R— 


-C20B 


1 1 1 1 ii\ 
113.1 (i) 


PICA PI A A pn A 

C 1 J A — C 1 4 A — C 1 3 A 


1Z1.4 (3) 


N2R T19R— 


-H19C 


1 nn n 

luy.u 


PICA P| A A ui A A 

C 1 J A — C 1 4 A — H 1 4 A 


i in i 
llv.3 


C20R C19R- 


— H19C 


1 nn n 

luy.u 


P11 A pi A A ui A A 

C13A — C14A — H14A 


i in i 
119.3 


N2R T19R— 

1 1 r il F V. 1 / Y J 


-H19D 


1 nn n 

luy.u 


pi A A PICA PU A 

C 1 4 A — C 1 J A — C 1 0 A 


in /i /i \ 
1Z1.4 (3) 


C20R C19R- 


— H19D 


1 nn n 

luy.u 


pi A A PICA UK A 

C 1 4 A — C 1 J A — H ISA 


i in i 
119.3 


H19C C19R- 

LLLJ\^s V. 1 .S Y-J 


— H19D 


1 ni o 
1U/.8 


P1/TA PICA UK A 

C 1 0 A — C 1 5 A — H Id A 


i in i 

iiy.3 


riQR C20R- 


— H20D 


1 nn c 


An A PUA p| 7 A 

IN Z A — C 1 0 A — C 1 /A 


n 1 i ii\ 
121. j (3) 


C19R C20R- 


— H20E 


1 nn c 


\n A PKA PICA 

IN Z A — C 1 OA — C 1 J A 


ni n /T\ 

121. y (3) 


H20D C20R- 


— H20E 


1 nn c 


PITA PU A PICA 

CI /A — CloA — C15A 


1 1 /: o n\ 
110.6 (i) 


C1QR C20R- 


— H20F 


1 nn c 


PICA pn A pu A 

C18A — CI /A — CloA 


n 1 i /i\ 
1Z1.3 (i) 


UTPiT^ pinD 

HZUD — CZUB- 


— HZUF 


1 nn c 


P10A pn a un a 
C 1 8 A — C 1 / A — H 1 / A 


1 1 n i 

ny.3 


H20E— C20B- 


-H20F 


1 nn c 


piita pn a un a 
CloA — CI /A — HI /A 


1 1 n i 

ny.3 


N2B — C21B— 


-C22B 


1111 ii\ 
112.2 (3) 


pn A pn a pn A 
CI /A — C18A — C13A 


111 i /i\ 
121.3 (i) 


N2B — C21B— 


-H21C 


1 nn i 

iuy.2 


PITA P10A U10A 

CI / A — CloA — H18A 


i in i 

ny.3 


C22B— C21B- 


-H21C 


1 nn i 

iuy.2 


pn A P1QA U1QA 

CI 3 A — C18A — H18A 


1 1 n i 

ny.3 


N2B — C21B— 


-H21D 


1 nn i 

iuy.2 


AHA P 1 Pi A P1/1A 

IN ZA — C 1 VA — CZUA 


1 1 1 a n\ 
113.4 (3) 


C22B— C21B- 


-H21D 


1 nn i 

iuy.2 


N2A — C 1 9A — H 1 9 A 


108.9 


H21C— C21B- 


-H21D 


107.9 


C20A— C19A— H19A 


108.9 


C21B— C22B- 


-H22D 


109.5 


N2A— C19A— H19B 


108.9 


C21B— C22B- 


-H22E 


109.5 


C20A— C19A— H19B 


108.9 


H22D— C22B- 


— H22E 


109.5 


H19A— C19A— H19B 


107.7 


C21B— C22B- 


-H22F 


109.5 


C19A— C20A— H20A 


109.5 


H22D— C22B- 


— H22F 


109.5 



sup-15 



supplementary materials 



pint pin a tjtatta 
C 1 V A — C20 A — H20B 


1 aa c 

ioy.5 


TJTTTTT PTTT3 TJTTTT7 

HZZd — C22rs — HZZr 


1 AA C 

ioy.5 


tjta a nn a tjtatta 
H20A — C20A — H20B 


1 AA C 

ioy.5 


PT/1T3 PT1T3 C~ 1 T3 

C24B — C23B — bll 1 rs 


1 1 T A { A\ 

1 1 / .y (4) 


piiia pin* tjtap 
C 1 V A — C20 A — H20C 


1 AA C 


PT/1T3 PT1T3 UT1D 

C24B — C23B — ii23J3 


1 AT O 
10/. 8 


tjta a nn a tjtap 
H20A — C20A — H20C 


1 AA C 

ioy.5 


C«1T3 PT1T3 UTJD 

blllhs — C23B — ii23J3 


1 AT O 
10/. 8 


tjtatta pta a tjtap 
H20B — C20A — H20C 


1 AA C 

ioy.5 


PT/1T3 PT1T3 UTITT 

C24J3 — C23B — ii23r 


1 AT O 
10/. 8 


N2A — C2 1 A — C22A 


113.U (3) 


C„|D PT1T3 TJTTUr 

blllhs — C23B — H23r 


1 AT O 
10/. 8 


\n a pt 1 a tjt 1 a 
JN 2 A — C2 1 A — HZ 1 A 


1 AA A 

luy.u 


PT1T3 UTITT 

ii23J3 — C23B — ii23r 


1 AT T 
10/. 2 


a a tjt 1 a 
C22 A — C2 1 A — HZ 1 A 


1 AA A 

luy.u 


PT1T3 PT/1T3 PTCT3 

C23B — C24B — C25B 


111 A {A \ 

in.y (4) 


xn a n i a rn i tt> 
JN 2 A — C2 1 A — HZ 1 D 


1 AA A 

luy.u 


PT1T3 PT/1T3 TJTT/1P 

C23J3 — C24B — H24C 


1 AA T 

ioy.2 


PIT a /t>i a LIl 1 tt> 

C22 A — C2 1 A — HZ 1 is 


1 AA A 

luy.u 


PTCT3 PT/1T3 TJTT/1P 

C25B — C24B — H24C 


1 AA T 

ioy.2 


tjt 1 a ni a tjt i tt> 
H21A — C21A — H21B 


1 A"7 O 

1U /.8 


PT1T3 PT/1T3 TJT/1T^ 

C23J3 — C24B — H24D 


1 AA T 

ioy.2 


pi i a m a im a 
C2 1 A — C22 A — HZZ A 


1 AA C 

iuy.5 


PTCT3 PT/1T3 TJTT/IT^ 

C25B — C24B — H24U 


1 AA T 

ioy.2 


pi 1 A PTT A 

C2 1 A — C22 A — HZZd 


1 AA C 

ioy.5 


TJTT/1P PT/1T3 TJTT/IT^ 

H24C — C24B — H24U 


1 AT A 

io / .y 


Tjn A PIT A TJTTD 

H22A — C22A — HZZd 


1 AA C 

iuy.5 


PT/:T3 PTCT3 PT/1T3 

C20J3 — C25B — C24B 


1 1 t /; /C\ 

112.0 (5) 


A PTT A TJTTP 

C2 1 A — C22 A — H22C 


1 AA C 

iuy.5 


PT/:r> PTCT3 TJTCP 

C20J3 — C25B — H25C 


1 AA 1 

ioy.1 


tjtt a m a tjttp 
H22A — C22A — H22C 


1 AA C 

iuy.5 


PT/1T3 PTCT3 TJTTCP 

C24B — C2513 — H25C 


1 AA 1 

ioy.1 


rmD PTT A TJTTP 

HZZd — C22A — H22C 


1 AA C 

ioy.5 


PT/;T3 PTCT3 TJTTCT^ 

C2ot5 — C25B — H25U 


1 AA 1 

ioy.1 


PTA A ni A C~ 1 A 

C24 A — C23 A — bn 1 A 


1 1 A 1 /"3\ 

liy.3 (3) 


PT/1T3 PTCT3 TJTTCT^ 

C24B — C25B — H25U 


1 AA 1 

ioy.1 


pt^i a r">i a tjti a 
C24A — C23A — H23A 


1 A"7 C 

1U /.j 


TJTTCP PTCT3 TJTTCT~\ 

H25C — C25B — H25D 


1 AT O 
10/. 8 


C~ 1 A pii a mi A 

bnl A — C23A — H23A 


1 A"7 C 

1U /.5 


piAV PT1\/ C^1T3 

C24 Y — C23 Y — bll 1 rs 


1 1 C £. 

H5.0 (y) 


PTA A ni A TJTJC 

C24A — C23A — H23b 


1 A"7 C 

1U / .5 


ptav pti\/ tmp 
C24Y — C23 Y — H23C 


1 AO A 

108.4 


C~ 1 A ni A UT1C 

bill A — C23A — 1123b 


1 AT C 

1U /.5 


C„|D pTiv TJT1P 

blllhs — C23 Y — H23C 


1 AO A 

108.4 


tjti a ni a rmc 
H23A — C23A — H23b 


1 AT A 

1U /.u 


piav PT1\/ uTjn 

C24Y — C23 Y — HZiU 


1 AO A 

108.4 


pil A PT/1 A PIC A 

C23A — C24A — C25A 


11C H i A \ 

115.7 (4) 


bnlB — C23 Y — H23U 


1 AO A 

108.4 


PT] A PTA A TJT/1 A 

C23A — C24A — H24A 


1 AO 1 

1U8.3 


tmp niv uTin 
H23C — C23 Y — H23U 


1 AT A 

10/. 4 


PTr A PT/1 A TTTA A 

C25A — C24A — H24A 


1 AO T 

108.3 


P1TV PT/1\7 pTCU 

C23 Y — C24Y — C25Y 


111 a i 1 A~\ 

113.4 (10) 


PT1 A P1A A TJT/1TTA 

C23A — C24A — H24B 


1 AO 1 

1U8.3 


PT1\7 P1AV TJTT/ITr 

C23 Y — C24 Y — ri24b 


1 AO A 

los.y 


PTC A P1A A TJT/1T3 

C25A — C24A — H24B 


1 AO 1 

1U8.3 


PTC\7 P1AV UT/ITT 

C25 Y — C24 Y — H24b 


1 AO A 

los.y 


tjt/i A pia a tjt/itt> 
H24A — C24A — H24B 


1 AT A 
1U /.4 


PT1\7 PT/1\7 TJTT/1T7 

C23 Y — C24 Y — ri24r 


1 AO A 

108. y 


pi£ A PTC A PT/1 A 

C2oA — C25A — C24A 


111 T i A \ 

113.2 (4) 


PTC\7 P1AV tjt A T2 

C25 Y — C24 Y — H24r 


1 AO A 

108. y 


pi<r A PTC A TJTC A 

C2oA — C25A — H25A 


1 AO A 

lus.y 


TJT/1TT P1AV TJT/1TT 

H24b — C24 Y — H24r 


1 AT T 

10/. / 


PT/1 A PTC A TJTC A 

C24A — C25A — H25A 


1 AO A 

lus.y 


pi/TV PTCV PTAV 

C2o Y — C25 Y — C24 Y 


1 1 "2 A /1 1\ 
113.0 (13) 


pi<r A PTC A TJTCD 

C2oA — C25A — H25B 


1 AO A 

lus.y 


pi/TV PTC\7 TJTCTT 

C2oY — C25 Y — H25b 


1 AA A 

loy.o 


PTA A PTC A TJTCT3 

C24A — C25A — H25B 


1 AO A 

lus.y 


PIAV PTC\7 TJTCTT 

C24Y — C25 Y — H25b 


1 AA A 

loy.o 


TJTC A PTC A TJTCTTA 

H25A — C25A — H25B 


1 AT O 

1U /.8 


pi/TV PTCV TJTCTT 

C2oY — C25 Y — H25r 


1 AA A 

loy.o 


PTC A P1A A TJT/; A 

C25A — C2oA — H2oA 


1 AA C 

iuy.5 


PT/1V PTCV TJTCTT 

C24Y — C25 Y — H25r 


1 AA A 

loy.o 


PTC A pia a TjT/:r> 
C25A — C2oA — H2ois 


1 AA C 

iuy.5 


TJTCTT PTCV TJTCTT 

H25b — C25 Y — H25r 


1 AT O 
10/. 8 


tjt/; A pia A TJT/;T3 

H2oA — C2oA — H2ois 


1 AA C 

iuy.5 


PTCV P1AV TJT/;P 

C25 Y — C2oY — 11200 


1 AA C 

ioy.5 


PTC A P1A A TJT/;P 

C25A — C2oA — H2oC 


1 AA C 

iuy.5 


ptc\/ piav tjt/:tj 
C25 Y — C2oY — 112011 


1 AA C 

ioy.5 


TJT/; A P1A A TJT/;P 

H2oA — C2oA — H2oC 


1 AA C 

iuy.5 


tjt/;p piav tjt/;tj 
HZ 0(j — C2 0 Y — HZ OH 


1 AA C 

ioy.5 


tjt/:tt> pia a tjt/:p 
H2ois — C2oA — H2oC 


1 AA C 

iuy.5 


PTC\7 piav tjt/;t 
C25 Y — C2oY — H2ol 


1 AA C 

ioy.5 


PTOA PT"7 A C~ 1 A 

C28A — C2 /A — bill A 


1 1 C C /T\ 

115.5 (Z) 


tjt/;p piAv tjt/;t 
HZ 0(j — C2 0 Y — HZ 01 


1 AA C 

ioy.5 


PTO A PT"7 A TJTT A 

C28A — C2 /A — HZ /A 


1 AO A 

1U8.4 


tjt/;tj piav tjt/:t 
H2 OH — C2 0 Y — H2 Ol 


1 AA C 

ioy.5 


Snl A— C27A— H27A 


108.4 


C28B— C27B— SnlB 


114.0 (3) 


C28A— C27A— H27B 


108.4 


C28B— C27B— H27C 


108.8 


SnlA— C27A— H27B 


108.4 


SnlB— C27B— H27C 


108.8 


H27A— C27A— H27B 


107.5 


C28B— C27B— H27D 


108.8 


C27A— C28A— C29A 


113.9(3) 


SnlB— C27B— H27D 


108.8 


C27A— C28A— H28A 


108.8 


H27C— C27B— H27D 


107.6 



sup-16 



supplementary materials 



no a no a mo a 
C29A — C26A — HZaA 


1 AO O 


PT7D noD nnD 
C2 Id — C25ts — C29B 


in n <"3\ 

113. / (3) 


a no a moo 
C2 /A — C2SA — H26B 


1 AO O 


PT7D noD mo/^ 
C2 /B — C26hs — H26C 


1 AO O 


nn a no a moo 
C29A — C26A — H25B 


1 no o 


nnD noD mor^ 
C29B — C26hs — H26C 


1 AO O 


mo a no a moo 
H25A — C25A — H25B 


1U /. / 


PT7D noD moT^ 
C2 /rs — C25ts — H25U 


1 AO O 


pi/i a nn a no a 
C3UA — C29A — C25A 


llz.y (J) 


nnD noD moi^ 
C29B — C26hs — H26D 


1 AO O 


pi/i a nn a mn a 
C3 U A — C29 A — H29 A 


1 AO A 

luy.u 


mo/^ noD moT^ 


1 f\H *7 
1U/. / 


no a nn a mn a 
C25A — C29A — H29A 


1UV.U 


r^mo nnD noD 
C3UB — C29B — C25hs 


1 1 A Z f A\ 
11U.J (4) 


r^mA pin a mno 
C3UA — C29A — H29B 


1 nn n 
lUV.U 


r^mo nnD mnr^ 
C3UB — C29B — H29C 


1 aa /; 


no a r^Tn a mno 
C25A — C29A — H29B 


1UV.U 


noD nnD mn/^ 
C25hs — C29B — H29C 


1 AA £ 

luy.o 


mn a nn a mno 
H29A — C29A — H29B 


1 A*7 O 


/^mo nnD mnT~\ 
C3UB — C29B — H29D 


1 AA C 

luy.o 


nn a r^m a mn a 
C29A — C3UA — H3UA 


1 nn ^ 
IUV.3 


noD nnD mni^ 
C25ts — C29B — H29U 


1 AA 

luy.o 


no a /^m a mno 
C29A — C3UA — H3UB 


1 AO £ 

luy.j 


mn/^ nnD mni^ 
H29C — C29B — H29U 


1 AO 1 


mn a /^m a mno 
H3UA — C3UA — H3UB 


1 AO Q 

lUy.j 


nnD /^mo mnT~\ 
C29B — C3UB — H3UD 


1 AA £ 


nn a /^m a mn/^ 
C29A — C3UA — H3UC 


1 AO ^ 


nnD /^mo mno 
C29B — C3UB — H3Ub 


1 AA Z 

iuy.D 


mn a nn a mnr^ 
H3UA — C3UA — H3UC 


1 nn ^ 
IUV.3 


mni^ /^mo mno 


1 AA Z 


mno /^m a mn/^ 
H3UB — C3UA — H3UC 


1 AO £ 

lUy.j 


nnD nnD mno 


1 AA ^ 


C3 2 A — C3 1 A — i>nZ A 


lly.y \5) 


mno. /^mo mno 


1 AA ^ 


r^n a ni a mi a 
C32A — C31A — H31A 


1 A*7 1 


mno /^mo mno 


1 AA £ 


o«t a r^i 1 a m 1 a 
bn2A — C31A — H31A 


1 A*7 1 


r^no riiD o»id 
C32B — C3 1 B — bn2B 


I 1 H & /">\ 

II / .0 \l) 


pn* ni a m 1 
C32A — C31A — H31C 


1 A*7 1 


/^no riiD mio 
C32B — C3 1 B — Hi I D 


1 A*7 A 

lu/.y 


C~^> A 1 A m 1 ( ' 

bn2A — C31A — H31C 


1 A*7 1 


o„in /-"q i o m 1 o 


1 A*7 A 

lu/.y 


m 1 a r^i 1 a m 1 i ' 
H31A — C31A — H31C 


1 A/; a 


r^no niD m 1 o. 
C32B — C31B — H31U 


1 A*7 A 

lu/.y 


ni A r^n a r^n a 
C3 1 A — C32A — C33A 


111 z f1\ 

11 J.J {5) 


o„in niD m 1 o. 


1 A*7 A 

lu/.y 


r^i i a r^n a urn a 
C3 1 A — C32A — H32A 


1 AO A 


m 1 o /^i 1 o m 1 o. 


1 m i 

1U 1 .1 


ni a /^n a urn a 
C3 3 A — C32 A — HiZ A 


1 AO A 


niD /"'no /^no 
C31B — C32B — C33B 


1 1 A f1\ 

112.4 (3) 


z"" 1 '} i A * urnD 
C3 1 A — C32A — H32B 


1 AO A 


niD r^no umr^ 
C3 1 D — C32B — H32C 


1 AA 1 

iuy.i 


ni a /"^n a uno 
C33A — C32A — H32B 


1 AO A 


/^no /^no om/^ 
C33B — C32B — H32C 


1 AA 1 

iuy.i 


un a /"^n a m to 
H32A — C32A — H32B 


1 m *7 
10/. / 


niD /^no omo. 
C3 1 D — C32B — HiZU 


1 AA 1 

iuy.i 


r^i a a /^n a r^l 1 *! a 
C34A — C33A — C32A 


1 1 O A (A \ 

1 lo.4 (4) 


/^no /^no omo. 
C33B — C32B — H32U 


1 AA 1 

iuy.i 


f^i a a r^n a mi a 
C34A — C33A — H33A 


1 A*7 *7 
1U /. / 


unr r^no omo. 
H32C — C32B — HiZU 


1 A*7 A 

lu/.y 


m A t~*11 a mi A 

C32A — C33A — H33A 


1 A*7 *7 
1U /. / 


/^no /^no n^iD 
C32B — C33B — C34B 


ill/: 

113.0 (3) 


/^i a a f~*ll a mio 
C34A — C33A — H33B 


1 A*7 *7 
1U /. / 


/^no /^no mi/^ 
C32B — C33B — H33C 


1 AO O 


f^i^t a r^n a mio 
C32A — C33A — H33B 


1 A*7 *7 
1U/. / 


/^i at> r^no mir^ 
C34B — C33B — H33C 


1 AO O 


Tin a r^n a mio 
H33A — C33A — H33B 


1 A*7 1 
1U/.1 


r^no r^no mio. 
C32B — C33B — H33U 


1 AO O 


ni a r^iA a m a a 
C33A — C34A — H34A 


1 AA £ 

iuy.3 


n^iD /^no mio. 
C34B — C33B — H33D 


1 AO O 


ni A r^1A A TJTylD 

C3 3 A — C34 A — H34B 


1 AA Q 


mi/^ /^no mio. 
H33C — C33B — H33U 


1 A*7 *7 

10/. / 


m A A f^l A A TTIylD 

H34A — C34A — H34B 


1 AA d 

luy.j 


r^no /^l AT} Til AT\ 

C33B — C34B — H34U 


1 AA Z 


ni a f^i a a m/ir^ 
C3 3 A — C34 A — H34C 


1 AA ^ 


r^no at} Til at: 
C33B — C34B — H34b 


1 AA Z 

iuy.D 


m a a r^iA a m^i/^ 
H34A — C34A — H34C 


1 AA ^ 

luy.j 


Til AT\ nylD m/to 

H34D — C34B — H34b 


1 AA ^ 


H34B — C34A — H34C 


1 AA £ 


/^no n^iD T_rl/lo 
C33B — C34B — H34r 


1 AA ^ 


C36A — C3DA — bn2A 


117.3 (3) 


m^to. nylD Til AT 

H34D — C34B — H34r 


1 AA £ 


/^i /; a ri? a mc a 
C36A — C35A — H35A 


1 no n 


m^io n^iD tiiat 
H34b — C34B — H34r 


1 AA Z 

iuy.D 


c^t a nc a mc A 
bn2A — C35A — H35A 


1 no n 


/^i/;o ricD r^it^v 
C3oB — C35B — C3o Y 


*7 0 A /"7\ 

78.9 (7) 


C36A— C35A— H35D 


108.0 


C36B— C35B— Sn2B 


116.8 (3) 


Sn2A— C35A— H35D 


108.0 


C36Y— C35B— Sn2B 


115.1 (6) 


H35A— C35A— H35D 


107.2 


C36B— C35B— H35B 


108.1 


C35A— C36A— C37A 


112.8(3) 


Sn2B— C35B— H35B 


108.1 


C35A— C36A— H36A 


109.0 


C36B— C35B— H35C 


108.1 


C37A— C36A— H36A 


109.0 


C36Y— C35B— H35C 


126.8 



sup-17 



supplementary materials 



C3 j A — C 3 o A — hi 3 o B 


1 AA A 

lUy.U 


bnZB — C3jB — hl33C 


1 AO 1 


f^1H A P 1 a 1 1 1 / n 

C3 /A — C3oA — hl3oB 


1 An a 

luy.u 


UT CD / ' 1 r n UTcpi 


1 A*7 1 
1U/.3 


hl3oA — C3oA — hl3oB 


1 A*7 O 


f /: \/ pirn i ii rr 

C3o Y — C3DB — hl3Db 


1 AO O 


C3oA — C3 /A — C3oA 


1 1 1 & /"3\ 
11Z.0 (3) 


C-.1T5 /'"TCI) nice 


1 AO 1 

lUo.Z 


PTO A PTT A TJT7A 

C3oA — C3 /A — hl3 /A 


1 AA 1 

iuy.1 


UTCD pirn I ll rr 

hl3 jd — C3jB — hl3 jh 


1 1 C *7 

13j. / 


C3oA — C3 / A — H3 / A 


1 AA 1 

iuy.1 


uicr 1 Pico i ii cr 


O/l c 


p 1 o A PITA III in 

C3oA — C3 /A — hl3 /B 


1 AA 1 

iuy.1 


/ • "j /; I) pirn TTQCTT 


1 TC C 


pi f a pT7 A I 11 "7 O 

C3oA — C3 /A — hl3 /B 


1 AA 1 


pi/TV PTCD I I "J C ET 

C3o Y — C3M3 — H3jr 


1 AA 1 

iuy.3 


hl3 /A — C3 /A — hl3 /B 


1 A*7 O 


bnZB — C3jB — hl3jr 


1 A*7 A 

iu/.y 


PIT A piO A TJIOA 

C3 /A — C3oA — hl3oA 


1 AA ^ 


UT CD /'"TCI) TTQ CTT 


O /I 

54.0 


f^l *7 A PTO A I I 1 OT3 

C3 /A — C3oA — hl3sB 


1 AA ^ 

iuy.D 


hl3 jb — C3jB — hl3jr 


1 A*7 1 
1U/.3 


i I "j o A PI o A II") on 

hl3oA — C3oA — hl3oB 


1 AA £ 


/ ' 1 r n piz-D pnD 


1 1 /I T //1\ 

1 14. Z (4) 


pit a poo a uior 
C3 /A — C3oA — hl3oC 


1 AA Q 

iuy.j 


C3 /r> — C3or> — hl3jb 


1 1 A 1 
1 1U.1 


1 IT O A piO A UIOP 1 

hl3oA — C3oA — hl3oC 


1 AA Q 

iuy.D 


/ ' 1 r n piz-D I 1 1 / • 


1 AO *7 


utod pio a uior 1 
hl3&B — C3oA — hl3oC 


1 AA £ 


C3 /B — C3oB — hl3oC 


1 AO *7 


<J4B — bn 1 B — CZ3 Y 


1 AO A (A \ 

lUo.U (4) 


nice piz-d i ii/;/'" 


i n i 
13 /.I 


<J4B — bnlB — CZ3B 


1 A/1 1 /"I H\ 

1U4.03 (1 /) 


/ • 1 ci) pi/;d Hi / rx 


1 AO *7 


PT)V C-.1T5 P11D 

CZ3 Y — bnlB — CZ3B 


lo.Z (3) 


/ " 1 "7 1) PT/'D TTQ /CPi 

C3 /B — C3oB — hl3oL) 


1 AO *7 


Pi/1D C«1D POID 

<J4B — bn 1 B — CZ / B 


1 A*7 O 1 / 1 T\ 

lU/.ol (1Z) 


hl3 jb — C3oB — hl3oL) 


T/i A 
/0.4 


PTJV G 1 I) PT7D 

CZ3 Y — bnlB — CZ /B 


1/1/1 T //I \ 

144. Z (4) 


III/'/'' pi/n ttq /:r\ 

hl3 oC — C3oB — hl3 oL) 


1 A*7 
1U /.O 


Plin G 1 I) P 1 "7 D 

CZ3B — bnlB — CZ /B 


1/11 A1 / 1 0\ 

14Z.y3 (lo) 


PIOD pnD pi/:D 

C3oB — C3 /B — C3oB 


11/1/1 /C\ 

114.4 (d) 


/ ~\ ,1 1) C ., 1 D P"> D 

<J4B — bn 1 B — <JZB 


O/l /1A ZO\ 

54. 4U \6) 


PIOD / " 1 "7 1) I 1 1 "7 / ' 

C3oB — C3 /B — hl3 /C 


1 AO *7 


CZ3 Y — bnlB — <JZB 


OO *7 ( A\ 
SO. / (4) 


/ " 1 I) / " 1 "7 1) I 1 1 "7 / • 

C3oB — C3 /B — hl3 /C 


1 AO *7 


P11D G 1 I) PtlD 

CZ3B — bnlB — <JZB 


1 A£ in /■ 1 a\ 

lUo.zy (iy) 


/'ion pnD I 1 1 "7 FX 

C3oB — C3 /B — hl3 lu 


1 AO *7 


piT7D G 1 I) mo 

CZ / B — bn 1 B — <JZB 


A/1 1 / 1 T\ 

y4.3o (13) 


/ • 1 /; I) / ' 1 "7 ID 1 1 1 "7 1~"\ 

C3oB — C3 /B — hl3 lu 


1 AO *7 


<J4B — bn 1 B — <J3 Y 


m t (a \ 

yl. / (4) 


iii "7 s • / • i "7 1) unn 
hl3 /C — C3 /B — hl3 lu 


1 m 
lU/.O 


PTJV G 1 I ) PI \/ 

CZ3 Y — bnlB — <J3 Y 


Ol C (H\ 

o3.o (/) 


C3jB — C3o Y — C3 / Y 


111 C /1 1\ 

111. j (13) 


PI 1 I) O 1 I) P 1 \/ 

CZ3B — bnlB — <J3 i 


OJ.O (o) 


P1CD / • i /; \/ 1 1 1 /: C 

C3DB — C3o Y — hl3ob 


1 AA 1 

iuy.3 


P") "7 D C-.1t) /'MX/ 

CZ / B — bn 1 B — <J3 Y 


AC O (£S\ 

yj.Q [0) 


pi "7\/ pi/'v 1 1 1 / r 

C3 / Y — C3o Y — hl3 ob 


1 AA 1 

iuy.3 


<JZB — bn 1 B — <J3 Y 


1 /^A O 

loy.o (o) 


piCD Pl^V III /TT7 

C3DB — C3o Y — hl3of 


1 AA 1 

iuy.3 


( \ a \) c n iD air 


yz.u / ( 1 1 ) 


/ i — LjO i — rljor 


1 no i 
luy. j 


C23Y— SnlB— 03B 


99.0 (4) 


H36E— C36Y— H36F 


108.0 


C23B— SnlB— 03B 


81.3 (3) 


C38Y— C37Y— C36Y 


117(2) 


C27B— SnlB— 03B 


80.1 (2) 


C38Y— C37Y— H37E 


108.0 


02B— SnlB— 03B 


172.2 (2) 


C36Y— C37Y— H37E 


108.0 


03Y— SnlB— 03B 


16.4 (5) 


C38Y— C37Y— H37F 


108.0 


04B"— Sn2B— C31B 


108.92 (11) 


C36Y— C37Y— H37F 


108.0 


04B"— Sn2B— C35B 


113.40(12) 


H37E— C37Y— H37F 


107.2 


C31B— Sn2B— C35B 


137.68 (14) 


C37Y— C38Y— H38G 


109.5 


04B"— Sn2B— 04B 


75.92 (9) 


C37Y— C38Y— H38H 


109.5 


C31B— Sn2B— 04B 


93.87(11) 


H38G— C38Y— H38H 


109.5 


C35B — Sn2B — 04B 


95.57 (ll) 


C37Y — C38Y — H38I 


109.5 


04B"— Sn2B— 05B" 


92.38 (9) 


H38G— C38Y— H38I 


109.5 


C31B— Sn2B— 05B" 


93.42 (12) 


H38H— C38Y— H38I 


109.5 


C35B— Sn2B— 05B" 


85.62 (12) 






04A— SnlA— 02A— CIA 


-179.54 (19) 


03B— SnlB— 04B— Sn2B" 


5.2 (2) 


C2 7 A— Sn 1 A— 02 A— C 1 A 


71.6(2) 


C23Y— SnlB— 04B— Sn2B 


93.3 (4) 



sup-18 



supplementary materials 



C23A- 


— Sn 1 A — 02A — C 1 A 


-74.6 (2) 


C23B— SnlB— 04B— Sn2B 


111.9(2) 


04A- 


-SnlA— 03A— C12A 


40.3 (3) 


C27B— Sn 1 B— 04B— Sn2B 


-86.28 (16) 


C27A- 


-SnlA— 03A— C12A 


149.8 (3) 


02B— Sn 1 B— 04B— Sn2B 


6.51 (12) 


C23A- 


— SnlA— 03A— C12A 


-65.1 (3) 


03Y— SnlB— 04B— Sn2B 


177.1 (6) 


C27A- 


-Sn 1 A— 04A— Sn2 A' 


-86.67 (17) 


03B — SnlB — 04B — Sn2B 


-166.5 (2) 


C23A- 


-SnlA— C4A— Sn2A' 


86.95 (18) 


04B"— Sn2B— 04B— Sn2B ;i 


-0.003 (1) 


02A- 


-SnlA— 04A— Sn2A' 


-179.76 (16) 


C3 1 B— Sn2B— 04B— Sn2B" 


108.54(12) 


03A- 


-SnlA— 04A— Sn2A' 


-4.23 (15) 


C35B— Sn2B— 04B— Sn2B" 


-112.77(13) 


C27A- 


-SnlA— 04A— Sn2A 


78.21 (15) 


05B"— Sn2B— 04B— Sn2B" 


-17.8(5) 


C23A- 


-SnlA— 04A— Sn2A 


-108.18(15) 


04B"— Sn2B— 04B— Sn l B 


173.78 (19) 


02A- 


-SnlA— 04A— Sn2A 


-14.89(11) 


C3 1 B— Sn2B— 04B— Sn l B 


-77.68 (15) 


03A- 


-SnlA— 04A— Sn2A 


160.65 (12) 


C35B— Sn2B— 04B— SnlB 


61.01 (15) 


04A'- 


-Sn2A— 04A— Sn2A' 


0.0 


05B"— Sn2B— 04B— Sn l B 


156.0 (4) 


C3 SA- 


-Sn2A— 04A— Sn2A' 


115.89(14) 


Sn l B— 02B— C l B— O l B 


-10.7 (4) 


CS 1A- 


-Sn2A— 04A— Sn2A' 


-110.40(12) 


Sn l B— 02B— C l B — C2B 


167.1 (3) 


05A 1 - 


-Sn2A— 04A— Sn2A 


18.3 (4) 


O l B— C l B — C2B — C3B 


0.0 (5) 


04A'- 


-Sn2A— 04A— SnlA 


-168.54 (18) 


02B— C l B — C2B — C3B 


-177.8(3) 


C3 SA- 


-Sn2A— 04A— SnlA 


-52.64 (16) 


O l B — C l B — C2B — C7B 


178.3 (3) 


CS 1A- 


-Sn2A— 04A— SnlA 


81.06 (15) 


02B — C l B — C2B — C7B 


0 5 (5) 


05A 1 - 


-Sn2A— 04A— SnlA 


1JU.J \Jf 


P7R P7R T^R T4R 

V ID V _ 1 1 V JD V HI 


1 7 ($\ 

Y.I ipj 


Sn 1 A— 02A— C 1 A— 0 1 A 


2.2 (3) 


C1B — C2B — C3B — C4B 


—1 fy.y (3) 


Sn 1 A— 02A— C 1 A— C2 A 


1 *7fl 1 

—1 ly.l (Z) 


pin < i 11 p 111 prn 

C2B — C3B — C4B — C5B 


1 Z (£\ 

1.5 (6) 


OlA- 


-CIA— C2A— C7A 


1 HZ 1 t"l\ 
— 1 IJ.l (3) 


n(in \Tin prn pjn 

C10B — JN IB — C5B — C4B 


1 11 & /"3\ 

—1 / /.o (3) 


02A- 


-CIA— C2A— C7A 


£ 1 (Z\ 

6.1 (5) 


ppn \Tin prn pjn 

C8B — JN IB — C5B — C4B 


1 A ( Z\ 

-2.4 (5) 


OlA- 


-CIA— C2A— C3A 


Z 1 fZ\ 

5.1 (5) 


nnD \]in prn P<CD 

C10B — JN IB — C5B — C6B 


T T fZ\ 

2.2 (5) 


02A- 


-CIA— C2A— C3A 


-1 /3.J (3) 


pon \Tin pro PiCD 

C8B — JN IB — C5B — C6B 


1 "7*7 Z (1 \ 
1 / / .J (3) 


C7A- 


-C2A — C3A — C4A 


-0.2 (5) 


/"jn ( • A ri pro MID 

C3B — C4B — C5B — JN IB 


1 HC Z (1 \ 
1 /O.J (3) 


C1A- 


-C2A — C3A — C4A 


l /y.4 (3) 


P1D /'IT! PCD / '/.II 

C3B — C4B — C5B — C6B 


-3.4 (5) 


C2A- 


-C3A — C4A — C5A 


n o fz\ 
U.O [p) 


MID PCD / ■ / ri P"7D 

JN IB — C5B — C6B — C ID 


— \ 1 1 .y (3) 


C10A- 


— N1A — C5A — C4A 


1 hz n (i \ 
1 Ij.y (3) 


/'111 PCD / '/.I) P"7D 

C4B — C5B — C6B — C ID 


2.0 (5) 


C8A- 


-N1A— C5A— C4A 


1 z fz\ 

-1.5 (5) 


PCD / '/.I) pnD /'111 

C5B — C6B — C /B — C2B 


1.2 (5) 


C10A- 


— N1A — C5A — C6A 


4.8 (p) 


pin r^?R nR r^R 




C8A- 


-N1A— C5A— C6A 


177.8 (3) 


C1B — C2B — C7B — C6B 


178.6 (3) 


C3A- 


-C4A — C5A — N1A 


178.8 (3) 


C5B— N 1 B — C8B — C9B 


90.5 (4) 


C3A- 


-C4A — C5A — C6A 


-0.5 (5) 


C 1 0B— N 1 B— C8B— C9B 


-94.0 (4) 


N1A— 


-C5A— C6A— C7A 


-179.5 (3) 


C5B— N 1 B— C 1 0B— C 1 1 B 


85.4 (4) 


C4A- 


-C5A — C6A — C7A 


-0.2 (5) 


C8B— N 1 B— C 1 0B— C 1 1 B 


-90.1 (4) 


C5A- 


-C6A — C7A — C2A 


0.7 (5) 


Sn2B"— 05B— C12B— 03Y 


49.9(12) 


C3A- 


-C2A — C7A — C6A 


-0.5 (5) 


Sn2B" — 05B — C 1 2B — 03B 


16.7(7) 


C1A- 


-C2A — C7A — C6A 


1 7Q R ni 
i / y .o yj ) 


C„1DH P.CD P11D piiD 

SnzB — U5B — C12B — CliB 


—159.0 (2) 


C5A- 


-N1A— C8A— C9A 


88.8 (4) 


C 1 ^ 1 D PT \7 pi ID PCD 

Sn 1 B — U3 Y — C 1 2B — U5B 


-49 (2) 


C10A- 


— N1A — C8A — C9A 


-88.7 (4) 


Sn 1 B— 03 Y— C 1 2B— 03B 


63.6(19) 


C5A- 


-N1A — C10A — C11A 


87.6 (4) 


Sn 1 B— 03 Y— C 1 2B— C 1 3B 


159.5 (12) 


C8A- 


-N1A — C10A — C11A 


-94.9 (4) 


Sn 1 B— 03B— C 1 2B— 05B 


22.0 (9) 


Sn 1 A— 03 A— C 1 2A— 05 A 


-31.8(5) 


Sn 1 B— 03B— C 1 2B — 03Y 


-62.0(16) 


Sn 1 A— 03 A— C 1 2A— C 1 3 A 


149.0 (2) 


Sn 1 B— 03B— C 1 2B— C 1 3B 


-162.3 (4) 



sup-19 



supplementary materials 



Sn2A'— 05A— C12A— 03A -18.1 (5) 

Sn2A'— 05A— C 1 2A— C 1 3A 1 6 1 . 1 (2) 

03A— C12A— C13A— C14A 167.5 (3) 

05A— C12A— C13A— C14A -11.8(5) 

03A— C 1 2A— C 1 3 A— C 1 8A - 1 1 .3 (5) 

05A— C12A— C13A— C18A 169.5 (3) 

C18A— C13A— C14A— C15A 2.8(5) 

C12A— C13A— C14A— C15A -176.0(3) 

C13A— C14A— C15A— C16A -1.3 (5) 

C 1 9 A — N2 A — C 1 6 A — C 1 7 A -176.0(3) 

C21A — N2A — C 1 6A— C 1 7A 8.8 (5) 

C 1 9 A — N2 A — C 1 6 A — C 1 5 A 3.9(5) 

C2 1 A — N2 A — C 1 6 A — C 1 5 A -171.3(3) 

C 1 4 A — C 1 5 A — C 1 6 A — N2A 178.6 (3) 

C 1 4A— C 1 5 A— C 1 6A— C 1 7A - 1 .4 (5) 

N2A— C16A— C17A— C18A -177.4(3) 

C15A— C16A— C17A— C18A 2.7(5) 

C16A— C17A— C18A— C13A -1.3 (5) 

C14A— C13A— C18A— C17A -1.5 (5) 

C12A— C13A— C18A— C17A 177.3 (3) 

C 1 6 A— N2A— C 1 9 A— C20A -87 . 3 (4) 

C21A— N2A— C19A— C20A 88.2(4) 

C16A— N2A— C21A— C22A -89.4(4) 

C 1 9 A— N2A— C2 1 A— C22A 95 . 1 (4) 

04A— SnlA— C23A— C24A -66.3 (3) 

C27A— SnlA— C23A— C24A 103.3 (4) 

02A— SnlA— C23A— C24A -150.3 (3) 

03A— SnlA— C23A— C24A 23.8 (3) 

SnlA— C23A— C24A— C25A 156.7 (3) 

C23A— C24A— C25A— C26A 55.0 (5) 

04A— SnlA— C27A— C28A 29.5 (3) 

C23A— SnlA— C27A— C28A -139.8 (3) 

02A— SnlA— C27A— C28A 113.8(2) 

03A— SnlA— C27A— C28A -57.7 (2) 

SnlA— C27A— C28A— C29A -178.2 (2) 

C27A— C28A— C29A— C30A 174.6 (3) 

04A'— Sn2A— C31A— C32A -86.5(3) 

C35A— Sn2A— C31A— C32A 104.6(3) 

04A— Sn2A— C31A— C32A -7.0(3) 

05A'— Sn2A— C31A— C32A -177.5(3) 

Sn2A— C31A— C32A— C33A -176.9(3) 

C31A— C32A— C33A— C34A 59.3(6) 

04A'— Sn2A— C35A— C36A -27.8 (3) 

C31A— Sn2A— C35A— C36A 140.7(3) 

04A— Sn2A— C35A— C36A -105.5 (3) 

05A'— Sn2A— C35A— C36A 62.5 (3) 

Sn2A— C35A— C36A— C37A 175.8 (2) 

C35A— C36A— C37A— C38A 179.0 (3) 



05B— C12B— C13B— C14B 10.1 (5) 

03Y— C12B— C13B— C14B 160.4 (12) 

03B— C12B— C13B— C14B -165.8(5) 

05B— C12B— C13B— C18B -171.0(3) 

03Y— C12B— C13B— C18B -20.6(13) 

03B— C12B— C13B— C18B 13.1 (6) 

C18B— C13B— C14B— C15B 0.1 (5) 

C12B— C13B— C14B— C15B 179.1 (3) 

C13B— C14B— C15B— C16B 0.4(6) 

C21B— N2B— C16B— C17B 7.3 (5) 

C 1 9B— N2B— C 1 6B— C 1 7B - 1 78 . 7 (4) 

C21B— N2B— C16B— C15B -172.2(3) 

C19B— N2B— C16B— C15B 1.7(6) 

CUB— C15B— C16B— N2B 179.3 (4) 

CUB— C15B— C16B— C17B -0.2(5) 

N2B— C16B— C17B— C18B -179.9(3) 

C 1 5B— C 1 6B— C 1 7B— C 1 8B -0.4(5) 

C16B— C17B— C18B— C13B 0.9(5) 

CUB— C13B— C18B— C17B -0.7(5) 

C12B— C13B— C18B— C17B -179.7(3) 

C16B— N2B— C19B— C20B -82.5 (4) 

C2 1 B— N2B— C 1 9B— C20B 9 1 . 8 (4) 

C16B— N2B— C21B— C22B -89.5 (4) 

C19B— N2B— C21B— C22B 96.3 (4) 

04B— SnlB— C23B— C24B -79.9 (4) 

C23Y— SnlB— C23B— C24B 23.3 (13) 

C27B— SnlB— C23B— C24B 129.7 (4) 

02B— SnlB— C23B— C24B 8.5 (5) 

03Y— SnlB— C23B— C24B -165.0(7) 

03B— SnlB— C23B— C24B -169.8(5) 

SnlB— C23B— C24B— C25B -178.5 (4) 

C23B— C24B— C25B— C26B -68.7 (7) 

04B— SnlB— C23Y— C24Y 33.1 (10) 

C23B— SnlB— C23Y— C24Y -49.0(11) 

C27B— SnlB— C23Y— C24Y -147.6 (6) 

02B— SnlB— C23Y— C24Y 116.8(9) 

03Y— SnlB— C23Y— C24Y -56.6 (10) 

03B— SnlB— C23Y— C24Y -62.0 (9) 

SnlB— C23Y— C24Y— C25Y 176.5 (8) 

C23Y— C24Y— C25Y— C26Y 176.8 (13) 

04B— SnlB— C27B— C28B -28.8 (3) 

C23 Y— Sn 1 B— C27B— C28B 1 52 .0 (6) 

C23B— SnlB— C27B— C28B 121.1 (4) 

02B— SnlB— C27B— C28B -114.3(3) 

03Y— SnlB— C27B— C28B 64.9 (5) 

03B— SnlB— C27B— C28B 60.2 (3) 

SnlB— C27B— C28B— C29B -174.7(3) 

C27B— C28B— C29B— C30B 179.0 (3) 
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04B— SnlB— 02B— C1B -175.6 (2) 

C23Y— SnlB— 02B— C1B 76.2(4) 

C23B— SnlB— 02B— C1B 80.8 (3) 

C27B— SnlB— 02B— C1B -68.1 (2) 

03Y— SnlB— 02B— C1B 116(3) 

04B— Sn 1 B— 03B— C 1 2B -29 . 5 (7) 

C23Y— SnlB— 03B— C12B 79.0 (7) 

C23B— SnlB— 03B— C12B 74.9 (7) 

C27B— SnlB— 03B— C12B -137.3 (7) 

03Y— SnlB— 03B— C12B 59.5 (17) 

04B— SnlB— 03Y— C12B 30.4 (19) 

C23Y— SnlB— 03Y— C12B 138 (2) 

C23B— SnlB— 03Y— C12B 136 (2) 

C27B— SnlB— 03Y— C12B -77.7(19) 

02B— Sn 1 B— 03 Y— C 1 2B 98 (4) 

03B— SnlB— 03Y— C12B -61 (2) 

C23 Y— Sn 1 B— 04B— Sn2B" -95 .0 (4) 

C23B— SnlB— 04B— Sn2B" -76.3 (2) 

C27B— Sn 1 B— 04B— Sn2B" 85 .47 ( 1 8) 

02B— SnlB— 04B— Sn2B ;i 178.25 (16) 

03Y— SnlB— 04B— Sn2B" -1 1 .2 (6) 



Symmetry codes: (i) -x+\, -y+2, -z; (ii) -x+2, -y+1, -z+1. 

Hydrogen-bond geometry (A, °) 
D—H-A 

C28A— H28A-03A 
C28B— H28D-03B 
C32A— H32B-02A 



04B"— Sn2B— C31B— C32B -113.8(3) 

C35B— Sn2B— C31B— C32B 67.2(3) 

04B— Sn2B— C31B— C32B 169.8(3) 

05B"— Sn2B— C31B— C32B -20.1 (3) 

Sn2B— C31B— C32B— C33B -68.2(4) 

C31B— C32B— C33B— C34B -174.2(3) 

04B"— Sn2B— C35B— C36B 22.0 (3) 

C31B— Sn2B— C35B— C36B -158.9(3) 

04B— Sn2B— C35B— C36B 99.1 (3) 

05B"— Sn2B— C35B— C36B -68.7 (3) 

04B"— Sn2B— C35B— C36Y 111.9(8) 

C31B— Sn2B— C35B— C36Y -69.1 (8) 

04B— Sn2B— C35B— C36Y -171.1 (8) 

05B"— Sn2B— C35B— C36Y 21.2(8) 

C36Y— C35B— C36B— C37B 75.4 (7) 

Sn2B— C35B— C36B— C37B -172.0(3) 

C35B— C36B— C37B— C38B -57.3(11) 

C36B— C35B— C36Y— C37Y -79.5 (13) 

Sn2B— C35B— C36Y— C37Y 166.0 (10) 

C35B— C36Y— C37Y— C38Y 67 (5) 



D — H H—A 

0.99 2.56 

0.99 2.43 

0.99 2.47 



D-A D—H-A 

3.140(4) 117 

3.065 (8) 121 

3.252 (5) 136 
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